This international project examined the use of an arts-integrated approach to teaching and learning 8th grade science and language art. It involved two arts faculty collaborating with classroom teachers in the US and South Korea. In the context of the "Tire Art project", students and teachers were guided through several 2D and 3D creative interactions emphasizing innovative uses for recycled car tires and bicycle wheels. In this paper, authors discuss the learning that happened through the arts, and the learning that happened (by teachers) of arts integration methods. It is to be noted that integration is not only about the arts. In fact, if teachers take advantage of this approach, they will discover more connections and bridges between various non-art subjects. When teachers are as affected by innovative approaches as the students, they often feel more confident and empowered in their professional competencies.
Introduction
Since ancient times, cultures across the world have transferred knowledge to younger generations by integrating the arts into their teaching. Martha McKenna and Gene Diaz (2017) explain:
In ancient Greece, Plato reflected on drama as moral education and Pythagoras integrated science into music. In the Middle Ages, teachers used narratives in stained-glass windows and mosaic designs to reflect the stories of various religions and cultures. The pictographs of Chinese written language have always told their own stories, just as the colorful designs of Guatemalan huiples are representative of the wearers' home villages. Hopi kachina dolls teach moral lessons, and the griots of western Africa have long been the storytellers for whole cultures. (p. 181) Authors know that arts integration has long been an essential part of education, so in this paper authors investigate the effectiveness and usefulness of such arts integration. Currently, there are increasing numbers of theories about the power of arts integration, which authors will explore in more detail in the literature review. But in this article, authors offer an example of the theory applied to practice in real educational settings -one in a South Korean middle school, and one in the United States. Authors chose to focus on the topic of environmental education because the planetary environment is becoming a more and more urgent topic, and because working to protect the environment involves multidimensional and multidisciplinary processes (Song, 2009) . Therefore, it is important to understand what a young student, an educator, parents, a community member, or a government official can do.
As artists and educators, it is our responsibility to promote environmental awareness and encourage interest in local environmental issues among students, and authors have come to see arts integration as a powerful vehicle. In this case, authors look at designing class projects with everyday objects which have been used and thrown away -and arrive at discarded car tires and bicycle wheels.
Research Purpose and Questions
The purpose of this research is to examine how arts-integrated teaching and assessment may facilitate better environmental education for students and encourage higher-level thinking and creativity across subjects. Another goal of this project is to estimate the improvements that are obtained regarding students' research abilities, group collaboration skills, data analysis and classification skills, and presentation skills, when the subjects are taught through some integrated curricula connecting science, visual art, and language arts classes. Furthermore, the project investigates whether this type of integrated pedagogy would be effective in raising environmental awareness for middle-school students, and whether they would be willing to participate in understanding and solving environmental problems of the society.
The project has been a collaboration between two countries. Two groups of schoolteachers and students in the eighth grade in the US and South Korea participated in the project on the same topic in different ways depending on the conditions in each school. During the project, professors who co-designed the project participated directly and collaboratively with classroom teachers by co-teaching and observing the students' progress. The collected student drawings, written responses and poetry have been used to draw some final conclusions about the effectiveness of integrated education, and will be used to improve curricula for middle-school education in this age of globalization.
Literature Review

Environmental Education through the Arts
Barbara C. Matilsky (1992) explains that "Since the late 1960s, an important new art movement has emerged to reestablish a vital link to nature by communicating an experience of its life-generating powers" (p. 4). Artists during this time developed a new awareness and conceptualization of human connections to the environment, and began to express this broader interpretation in a collection of artworks. This shift is now referred to as the environmental arts movement. Environmental art can be defined as "artwork created by artists concerned with the state of our environment worldwide, and with their local situation" (Hull, 2016, p.3) . It is art that "helps improve our relationship with the natural world" (Greenmuseum, 2016, p. 1) . Some artists interpret nature by creating artwork that delivers information about nature, natural phenomena, environmental processes, and critical environmental problems. Other artists utilize and interact with elements of nature -wind, water, thunder, and lightening -in creating their works. In another strategy, artists use ecological art as a medium for their proposals about how to best coexist with nature. Still other artists reclaim, restore, and remediate the damaged environment in an artistic and aesthetic way (Greenmuseum, 2016) .
Even though there exist so many environmental artworks, the art world and the educational spheres are not well integrated. There seems to be a gap in utilizing arts resources that could be useful in educational settings. If there were greater integration of the two domains via viewings and discussions with artworks in educational settings, there could be significant benefits to students.
According to Young I. Song (2008) , in considering environmental education today in grade s K-8, she has observed "three major problems with much of today's environmental education: first, an attitude of emotional detachment from nature; second, an emphasis on a reactive rather than preventive approaches; and third, the limited scope and perspective of environmental education in general. Each of these severely detracts from the potential positive impact of environmental education and merits remediation" (p. 13). As a possible solution to these three major problems, educators can learn to integrate environmental arts into their curricula, discovering the uses of natural or recycled materials in new and thought-provoking ways. Such new methods can help students both understand and appreciate the natural world. Such integrated teaching can help education be more applicable, inspiring, and enriching for students (Song, 2012) . In addition, art brings an experiential dimension to environmental education, which can help build appreciation and awareness, and encourage a sense of shared responsibility for nature that students can carry throughout their lives. Environmental educators and art educators have developed exciting and innovative approaches that unite these fields, and together, they aim to foster powerful cognitive, personal, and moral development (Blandy, Cogdon, & Krug, 1998; Gablik, 1991 Gablik, , 1995 Lankford, 1997; Neperud, 1997; Song 2008 , Stankiewicz, 1997 .
Arts Integration
Arts integration is the, "investigation of curricular content through artistic explorations. In this process, the arts provide an avenue for rigorous investigation, representation, expression, and reflection of both curricular content and the art form itself" (Diaz, Donovan, & Pascale, 2006, p.14) . Authors align strongly with the notion that the objectives in art should be as important as the objectives in non-arts content. This project looked equally for links between arts integration and environmental science concepts. Authors would like to avoid making causal claims. As a result, we have designed our study to consider the art and the non-art evidence equally.
According to Hetland, Winner, Veenema, & Sheridan (2013) , they identified "eight studio habits of mind" (p.6) that are not hierarchical. They are: understanding art worlds; stretch and explore; reflect; observe; express; envision; engage and persist; and develop craft (p. 6). With this in mind, authors paid close attention to the evidence of learning in both the art and non-art processes. Ni Chang (2012) demonstrated "how drawings are utilized to help a child to acquire a science concept" (p.187). Using drawings before and after an arts integrated approach to science standards and objectives, Chang (2012) observed the evidence of a student's learning and stated that, "There is a clear difference between Kevin's first and second drawings of the spider that demonstrate his increased understanding of the science concept in the dimensions of Characteristics of Organism" (p.189) In this study, students showed increased unde rstanding of the concepts in their second drawings. Chang (2012) noted that, "The use of drawing to support children's acquisition of science concepts made the learning atmosphere more invigorating and enjoyable" (p.191). Einarsdottir, Dockett, & Perry (2008) used the strategy of facilitating children's drawings in two separate countries to capture students' impressions of a concept as well as their visual thinking before and after an experience of school. The drawings are evidence of change in student perceptions and ideas. Einarsdottir, Dockett, & Perry (2008) offered the argument that drawings are valuable evidence of learning because "some children prefer to convey their perspectives and experiences through a combination of verbal and non-verbal means" (p. 8).
Methods
This project drew upon a variety of collected data, gathered through class observations, interviews, presentations, poem writing, art making, field notes, and document analysis. Pre-and post-questionnaires were collected in the classrooms in both the US and Korea.
The pre-questionnaires were followed by a contemporary art history lesson. Then an art making period was co-facilitated followed by a visual class critique which asked students to identify the elements and principles of design in the work of contemporary artists and in their own collaboratively created artworks.
These first open response questionnaires were distributed before the arts activities to collect evidence of students' baseline knowledge and ideas regarding recycling in their school, family, and larger town and district. This contained questions related to student thinking about recycling processes, recycling vocabulary, ideas about art, and ideas about whether or not they thought it was possible to create art from trash. A drawing exercise asked the students to draw what "recycling" looks like. Upon completing the multi-level arts activities and the art critique, teachers then facilitated the same questionnaires and drawings. The pre-questionnaire written answers were grouped into larger categories such as: some or no knowledge of recycling, some or no evidence of use of vocabulary, and some or no evidence of new ideas. The pre-and post-drawings were categorized as: presence or absence of abstract symbols, presence or absence of human beings recycling, and the presence of absence of specific references to recycling objects, and an absence or presence of a clear visual relationship to recycling. We will discuss more details in the procedure section.
Project Procedure in Korea
The project was conducted from April to September of 2016 in South Korea. Chungram Middle School is a public alternative-curriculum school that opened recently in 2013, in Gangjin. The school serves students who seek a more specialized practice-oriented education. For this reason, the curriculum syllabus emphasizes "humanistic education" and "experience-based" field studies rather than typical classroom-oriented curricula.
In Korea, participants included thirty-three students (second graders in a middle school) at the Chungram Middle School in Gangjin, Korea, their science teacher DongSun Min, language art teacher HuiKyeong Kang, and School Affairs Director JaeJun Seo. They worked under the leadership of Associate Professor Young Imm Kang Song, who is in the Creative Arts in Learning Division at Lesley University in Cambridge, MA.
First, a questionnaire survey was conducted before the project began.
Phase I: Science Class
Using the topics of tires and the environment, the class aims to improve students' abilities to carry out research, do collaborative group work, collect and analyze data, and deliver a presentation. Following the survey, Dr. Song and science teacher Mr. Min showed a short video clip to hook the students' interest, and presented a history of the modern-day tire via an interactive question-and-answer session. For example, the teacher asked the following questions and invited the students to guess at the answers.
Q. Who invented the modern-day air-filled tire?
A: The modern-day tire was invented by the veterinarian John Boyd Dunlop (1840 Dunlop ( -1921 . In the 1800s, the wheels of bicycles were covered with cast iron. Dunlop's son, Johnny, had a headache whenever he rode his bicycle, and would occasionally fall over and get hurt. One day, Johnny came with a deflated soccer ball and asked him to fill it with air.
From the image of his son holding an air-filled soccer ball, he had an idea to create a safer tire. He could cover a bicycle wheel with rubber and insert air to make it taut. Dunlop soon began experimenting and eventually made the first air-filled tire and put it on his son's bike. That was February 28, 1888. Later, Dunlop quit his work as a veterinarian and became a businessman.
Q. Why are tires black?
A: This is because of the color of the chemical additive called carbon black that increases the strength of tires.
Q. What is the origin of the word 'tire'?
A: In 1903, Charles Goodyear, Jr., of the United States was looking for a proper name for a newly developed rubber wheel. It is said that the idea for the name came from his daughter's comment that "the most tired part of an automobile seems to be the wheel".
Q. Why do tires have grooves?
A: For safety. This is to increase friction between the wheel and the ground so that the tire does not slide on the street.
Then, the students were grouped around eight subjects:
1. History of the tire 2. Visiting a local tire factory 3. Tire manufacturing process 4. Waste tire management problems 5. Chemical environmental pollution by burning waste tires 6. Recycling waste tires 7. National and local waste tire recycling centers 8. Collection and recycling status of waste tires After the groups were formed, Dr. Song and Mr. Min gave simple explanations and brief research directions to the students, and allowed the students to select their own presentation methods. Through the two -week research period, the students looked at works of environmental groups such as The Earth Tire Foundation through online research. Students also surveyed local tire recycling centers to collect data: They asked questions such as:
-How many recycling centers are there in the town?
-What do the recycling centers do?
-What kind of ways can the tires be recycled?
The students delved further and investigated tire-related environmental issues such as the disposal of tires in landfills, toxins in the tire debris, and the pollution from the disposal of waste tires. When students seemed stalled in their projects, Mr. Min tried to assist indirectly in a variety of ways. For one student stuck during the research process, he suggested some potentially useful search keywords. For another student who complained that the factory workers he interviewed provided unsatisfactory answers, Mr. Min provided the factory manager the question list in advance, so that the manager could prepare and provide more comprehensive answers to the student.
After two weeks of research, the students presented their information in a diverse assortme nt of methods. The final presentations included news clips, plays, Prezi, PowerPoint, and stop-motion animations. For some presentations, the students incorporated narrations and quizzes to be more interactive. After the group presentations, the students gave group feedback on their research processes and on the preparation of the presentation. The students' acts and presentations for this Phase 1 of the project were very innovative and creative (see figure 1 & 2) . Dr. Song and science teacher Mr. Min learned that instead of presenting a didactic lesson, encouraging students to take initiative on the research process and providing only a few investigative leads might allow a higher level of progress and understanding of the material. Even though this research and presentation process was a first-time experience for many, the students investigated thoroughly and devised exciting methods for group presentations. 
Phase II: Visual Art Class
Through art class, Dr. Song conducted a workshop on "Environmental Arts". What is the history of environmental art, and how did the environmental arts movement start? Who are some environmental artists, what materials do these artists use, and what processes are there? What meanings are embedded in their works? Through the workshop, students had time to view and engage with various kinds of environmental artworks. In particular, since the project topic was on tires, students looked at the tire artworks by Betsabee Romero 1 , Chakaia Booker 2 , Ji Yong Ho 3 , and other artists who made works using recycled tires. Students showed great interest in the field of "environmental art", especially when they looked at Ji Yong Ho's tire art.
In addition, the students showed interest in making artworks themselves using waste tires. This demonstrates what Song (2012) has stated, "Ecological artists have much to offer classroom teachers and community educators. Their vision is bold and many of their works are striking in a way that prompts reactions and discussion" (p.797). It is important that educators provide more opportunities for students to be exposed to environmental artworks.
Phase III: Language Art Class
Vygotsky (1986) and Greene (1995) describe the ways that language and thought are intertwined, and similarly, how language and art can inform each other. Because literature is a means of communicating personal stories and sparking the imagination, Greene suggests that art teachers use literature to generate student ideas (Greene, 1995) . Inspired by this suggestion, authors introduced a literature component in the curriculum before starting on art making. In particular, authors wanted to investigate "What would happen if students examined quotes from literature before developing an idea for an artwork? Could reading affect visual thinking and, in turn inspire deeper intention in students' artmaking?" (Berk, 2015, p. 7) .
Incorporating these ideas, authors encouraged students to find sentences or a short paragraph from the Korean literature books discussed earlier in the semester in their Language Arts class, and held a session discussing the concepts discussed in their quotes. In addition, the students wrote a "Persona Poem," a type of poem in which the poet becomes an object and speaks from the viewpoint of the object. In our case, the students wrote from the point of view of a tire. At first, when asked to write a persona poem, some students said it was funny to imagine that she or he become a waste tire. However, the students became increasingly immersed as they wrote. As discarded tires, they described emotions such as sadness, pleasure when a waste tire becomes a flower pot, even joy when waste tires are recycled to make a flower field, and gratitude when it is recycled into a new shape. Following the poem writing process, the students transformed their poems into visual forms such as drawings, paintings, and sketches (see figure 3 , 4, 5 & 6). Through these activities, students became interested in issues that they previously considered mundane. After writing persona poems, students designed a piece of artwork that they could make using waste tires, and made an exhibition combining the poetry and visual art designs. They recited their poetry and presented their feelings about the project, and their classmates gave feedback on the presentations. Mr. Min and Ms. Kang both emphasized that, the students sincerely showed great enthusiasm even though the project started at short notice in the middle of the semester. It was also wonderful that students were more actively and seriously engaged in the project during preparation than in other activities.
Last, a questionnaire survey was conducted after the project was completed.
Project Procedure in the US
The project was facilitated from April 2016 to June 2016 in the eighth grade of a central Massachusetts public school. A total of six course periods were co-taught. In this school, the participants included 22 eighth grade students at a Massachusetts Middle school. They worked under the leadership of Associate Professor Maureen Creegan-Quinquis , who is the Creative Arts in Learning Division Director at Lesley University in Cambridge , and their teacher, who is a practicing artist and a licensed Teacher of Visual Art in the state of Massachusetts. Classroom teachers are interested in meeting the needs of all students, and teachers' comments lead us to believe that they understand the arts are effective for differentiation and reaching emerging bilingual learners. Many teachers understand that the arts provide a way for presenting multiple modes of entry into content for all students with different learning aptitudes and strengths. Through this project, authors wanted to observe the benefits of providing multiple entry points for students to connect with the concepts being presented. Authors chose these methods to explore more evidence of student thinking and learning beyond just text evidence. Moreover, arts integration strategies had never been used in this focused way in the teaching of the regular art curriculum or the science curriculum in this class. This project was designed to make new learning in the arts visible regarding a non-arts topic such as science and literacy in this class.
Phase I: Arts/Science Class
Using the same research topic and questions about the history of tires and the challenges of disposing of them, Mrs. C's classes carried out research on the computer, did collaborative research work, collected data on recycling processes, and delivered a written presentation. During this research period, Mrs. C also taught the students how to construct a magazine bowl emphasizing the process of turning trash into treasure (see Figure 7) . Next, Mrs. C. reviewed Massachusetts Curriculum Frameworks core standards within Standard #2 Elements & Principles of Design (www.doe.mass.edu, 2017). This Standard is required content for the Visual Arts license in the state of MA and is included in art teacher evaluations of proficiency. This is considered a foundational language to all art forms including concepts such as: line, shape, color form, pattern, texture, symmetry, balance, emphasis, contrast, pattern, unity, rhythm, and movement. Instruction included exploring these elements in written vocabulary and visual examples. The visuals reinforced older as well as new vocabulary for the students.
Students were invited to respond to a pre-questionnaire. The pre-questionnaire asked fourteen open response questions related to their knowledge of the arts, of recycling, their beliefs and knowledge regarding contemporary art, and their thinking about scientific recycling processes before participation in an arts integrated lesson. Their answers consisted of words and short phrases. The second tool authors used was called a "Pre-drawing". This was an 8.5 x 11" paper with a blue blank circle in the middle. Above it was the prompt, "What does recycling look like? Please draw" (see Figure 8 ). Students were provided multiple drawing materials from colored pencils to colored markers. The purpose of the drawing was to visually document student thinking and understanding of the concept of the word "recycling" before student participation in an arts integrated lesson. The majority of these first drawings referred only to the universally known symbol of recycling or the symbol on a recycling container. 
Phase II: Visual Art Class & Group Critique
In Phase two, Associate Professor Maureen Creegan-Quinquis and Mrs. C co-facilitated a contemporary art history lesson titled, "Environmental Arts." In addition to asking students what they notice about the work using Visual Thinking Strategies (Yanewine, 2013) . Students were also invited to explain their thinking and to identify what (if any) elements and principles of design they noticed embedded in the works of the artists. Throughout the discussion, students also had time to view and engage with various kinds of environmental artworks through the lens of what they had learned about recycling, upcycling, and repurposing. Students viewed artworks by Betsabee Romero, Chakaia Booker, Ji Yong Ho, and other artists who made works using recycled tires. Students showed great enthusiasm for these artists and had a very lively discussion, especially when they looked at Ji Yong Ho's tire art shark. The students expressed surprise at how the artists must have manipulated the tire material to upcycle and repurpose the tires. Phase three included collaborative printmaking with old bicycle tires with a variety of tread patterns on them. The artworks were created to represent colorful abstract representations of the specific elements of design that the group of students had decided upon together. The steps were: 1. Review of printmaking process and materials. 2. Review of elements and principles of design This was followed by a teacher demonstration of the kinds of prints that can be made from bicycle treads and a demonstration of how to use the specific printmaking materials. 3. Students watched a demonstration done by the authors on how to collaboratively choose tires, choose colors, and how to physically put ink onto the tires. This was quite a physical process for students which required much collaboration and new work partners. Students did this phase in small groups and successfully visually created and represented an element or concept in an abstract print (see Figure 9 ). For example, "contrast" (see Figure 10) . This led to an opportunity for students to work on very large artworks together. Students participated in group work at different tables. The tables contained different colored water-based printing ink and the ink rollers. When completed, students chose the spokesperson for their group who explained to the class where they show their chosen concept in their design. Students participated in completing more than one large print. Each time, authors observed that they gained more physical control over the medium and the process of printmaking with non-traditional objects. The works were put down flat to dry and to be part of a gallery walk in which students showed their group work and commented upon the work of other groups.
Phase III: Collaborative Art Making: Up-cycling and Art-making
During this phase of creating and sharing, authors observed real cooperation on the part of students. They were enthusiastic and listened to each other's ideas. They were quickly able to make a group decision. They took turns inking the wheels and showed real fascination with the results. While observing, authors heard students at each table make comments like, "I had no idea we could do this in school" and "This is really cool." Authors also heard students communicating their plans out loud and sharing their ideas during the art making process. They were talking with each other regarding what steps should be next and coming to the conclusion together. Authors also observed that students who were not very vocal in earlier classes (or tended to isolate themselves) participating fully and enthusiastically in at least one aspect of this collaborative project.
Phase IV: Language Art Class -Poetry Workshop
Authors understood that students had been exposed to the process of writing a Diamante poem during the school year. In this poem design, typically the first word of the poem undergoes a transformation so that the last word of the poem is the direct opposite of the first. Authors put this poetry activity within the context of recycling trash into treasure. This poetry format provided an opportunity for students to explore a way to express their ideas regarding the possibilities of recycling transforming trash into treasure through participation in the processes of recycling. The students had transformed recycled tires into two-dimensional artworks and next they would transform a recyclable object again through the diamante poem structure.
After a demonstration of how to write a diamante poem, students were asked to write one. Students quickly thought of an object from the recyclable trash and then had to pull upon what they have learned in their previous four phases to complete their poem. As they wrote about the transformative process of their recyclable objects (glass, bottles, styrofoam, etc.), they clearly described recycling procedures and included descriptive words in relation to the physical transformation of objects. Their poems contained evidence of new learning as a result of their researching how an object is recycled, upcycled, and/or repurposed. For example, one student's poem described the process of a crus hed glass bottle transformed into a fine piece of jewelry by the end of her poem. Students wrote poems about what recycled rubber, plastic, and glass can become. Another student wrote a poem that contained new thoughts about how it takes a community of helpers to transform trash into treasure.
Students volunteered to read their diamante poems out loud. The class was excited by their poetry readings and received applause from their classmates. At this end of this phase, students were given a post-drawing activity as well as the post-questionnaire. The second drawing activity used the same prompt question as the first. 
Discussion
Learning through the Arts
Authors examined whether the arts-integrated teaching approach was able to facilitate better environmental education for students and encourage higher-level thinking and creativity across subjects. In general, Authors found the arts-integrated teaching approach to have had a positive effect. For example, Ms. Kang reports that students expressed much more enthusiasm, less boredom, and more engagement with their peers' presentations when using arts-integrated methods. They also asked several more questions about environmental issues that reflected thoughtfulness, even among students who typically did not speak up in class. They also spoke about local environmental news topics and community issues. Despite initial hesitations given the new approach, this seemed to have been facilitated by the fact that the approach directly elicited "out of the box" thinking, encouraging creativity, weirdness, and imagination in ways that other classes typically did not.
Furthermore, Ms. Kang stated that she wished she had provided her students before with the opportunity to create these persona poem and art projects together. Mr. Min also expressed a desire to promote more arts integration pedagogy and to spread these approaches more broadly in Korea, and across various subject matters. This is consistent with the thoughts expressed in Diaz and McKenna (2017) , which discusses the importance of using such creative processes that "offer their students options to communicate and express their knowledge and learning in multiple ways (i.e., musical, kinesthetic, poetic, dramatic, visual, and storytelling) (p. 22)." This is especially effective because it allows students with varying abilities to engage, thus "open[ing] up learning to those who have often been left out because of one-dimensional or single-intelligence based teaching practices (Diaz & McKenna, 2017, p. 22) ." We had the rare privilege of collaborating with a teacher who not only believes in the creative process, but who makes a sincere effort to use the arts to support student learning across the curriculum. Mrs. C's noted, "This research project added to the regular art curriculum in many ways. The most interesting part of this process was co -teaching this unit of study." In addition, she emphasized, "Teachers have different styles and different areas of expertise. By sharing the curriculum, we each had the luxury of spending more time on our area of focus as well as the compounded information provided to the students by two teachers" (2016, personal communication) .
Learning outside the Box
Authors also found that the project also helped foster students' research abilities, group collaboration skills, data analysis and classification skills, and presentation skills. As students created their projects and presented the ir works, even those who initially felt challenged in describing the deep meanings behind their artworks were eventually able to convey these ideas more effectively.
When asked to describe what they found surprising, frustrating, or satisfying about their research and presentation process, the students said the following. One Korean student commented, "From the research authors had to do, it was really cool to learn about all the things that go into making a tire." Another complained, "Just the calls I had to make to create the short video clip took two days. I didn't realize connecting with companies would be so difficult." Another noted, "Most of the materials were in English, so it took a lot of time to translate them. It was really cool to learn that there are so many artworks that use tires as their material". Another student said, "Using Prezi as my presentation method, I felt like such a professional!". Yet another said, "I learned that Korea has way fewer recycling-related organizations than the US. I'm thinking of writing a letter to my local government about this."
It is important to keep in mind that educators should help guide their critical thinking and understanding, as students often tend to easily explain the "what", but fail to provide deeper explanations about the "why" (Ramsden, 2003) . Especially for better integrating of subjects, educators should consider how they can effectively support both the identifying of critical intentions for their work as well as the successful embedding of them into their final works (Berk, 2015) .
Learning beyond the Classroom
To understand how the integrated pedagogy may be effective in raising environmental awareness for middle school students, authors draw on findings from the questionnaire survey in Korea and the U.S before and after the project. In response to the question "What is associated with the word 'environmental'?", there were many words with negative connotations such as 'pollution' or 'waste' before the project started in both countries. In the post-project survey, words with positive or proactive connotations such as 'separate garbage collection', 'recycling', 'conservation', and so on were observed more frequently in both countries. To the question "Do you know in what city/town the community recycling centers are located?", the majority of respondents said that they did not know before the project, but after the project, they became more interested in whether or not there was a local recycling center, and became aware of its location in the town where they live.
To the question "Do you know what the neighborhood recycling programs are?" and "Which day of the week do they collect the recyclable garbage?", the number of students interested and aware of the basics of garbage collection increased slightly in both countries. To a question about whether or not they could make artworks using recycled materials, the number of positive answers increased, and there were many answers commenting that they could make a molding type of artwork. Mr. Min and Ms. Kang believed that this is because Dr. Song gave students a classroom demonstration showing a number of molding artworks made from recycled tires. This helps demonstrate the importance of direct viewing and discussion of environmental artists and their artworks, and that these methods raise awareness among the students about the possibilities that exist.
The specific findings from the questionnaire survey in USA before and after the project were as follows: Authors facilitated a pre-questionnaire before the arts activities and a post questionnaire after the arts activities. Authors found areas of growth and new knowledge in the post-questionnaire. In the pre-questionnaire the majority of students when asked where there is a recycling center in their town replied, "I don't know". The rest of the responses were either unfinished or references to "CVS" or "downtown." The Post questionnaire shows an increased number of statements of new understanding the locations and process as a result of their research. In the pre-questionnaire one question asked, what happens to old tires when they are no longer useful? The #1 answer was "don't know." However, the post-questionnaire which followed the research, arts integration, and art history activities showed an increase in interest and new knowledge of what happens to old tires. The answers to post-questionnaires in both countries show changes in beliefs and perceptions regarding what constitutes art. In the post -questionnaire following the arts integration work, authors see an increase in the personal understanding of recycling and more personalized responses regarding seeing the art making potential in recyclables. The post questionnaires showed new understandings of the details of locations as well as an increase in the use of new vocabulary in the science areas of recycling, up-cycling, and re-purposing in both countries. There are also similar qualities in the drawings created by students in both countries in the categories of personification of objects and a more complex relationship to recycling beyond a detached symbol.
Teachers Learning New Methods
Furthermore, as a result of the project, Chungram Middle School educators decided to implement some changes to their teaching and learning methods. Through the years, Chungram Middle School in Korea has wanted to develop its own teaching and learning model suitable for the characterization of an 'alternative middle school' with specialized programs, whose core is based on humanistic education. Teachers tried various teaching methods, such as 'community learning' and 'backward learning' in order to offer learner-centered education instead of instructor-centered education, which is carried more often in most schools. According to several teachers' comments, through this project teachers witnessed a clear possibility of the 'project-based learning' that links the school curriculums and various projects that can be carried out by students. Furthermore, the Chungram Middle School Principal TaeSik Yun, and School Affairs Director JaeJun Seo emphasized that in the future, their school curricula should incorporate more project-based learning; restructure the curriculum-setting procedure in order to integrate multiple subjects prior to the start of the semester; and integrate subjects like history, art, language arts, science, music, language arts, etc.
The project execution was not to be included in the performance evaluation of student activities. Yet, the subject material of 'waste tire' was sufficiently interesting, and it seemed that students wanted to excel in a friendly competition because they learned that the project was being executed simultaneously in an American school. As a result, this project seemed to give students a clear understanding of how and where to undertake research, and to give the school and its teachers an understanding of how project-based learning may integrate multiple topics in multiple subjects. In this regard, authors think this project was a useful example of project-based learning method because it has become a good benchmark for other class projects in in the future.
Conclusion
Despite the distance between the US and Korean educational systems, the arts integration projects were quite successful. Enthusiasm at the schools was very high and results in both locations were very positive. However, authors noted that it took outside specialists in arts integration to come to both schools and facilitate these projects because such approaches are not currently part of a typical school day. Authors did observe very sincere interests and enthusiasm on the part of teachers and principals, and their support for the arts is very clear; however, teachers lack the internal support structures for implementing fully arts integrated techniques across all non-art subjects. Authors noted some of the issues which get in the way of teachers doing this work in both countries: the continued separation of subjects which places severe limits on both teachers and on the full exploration of subjects; the practice of allowing fixed amounts of time in which to get things done; the limits of bringing certain materials into schools, thus forcing the outcomes into more abstract words and pictures; the lack of attention paid in schools to life outside of schools such as environmental arts. In addition, at each school the curricular requirements are different in interesting ways. Both countries have arts standards but both have different theoretical approaches to all content areas. Despite these limitations, teachers witnessed how arts integration positively impacted their students, and either reinforce their beliefs that, or came to believe it should be a part of their curriculum.
How might educators learn to use art integration to teach various academic disciplines? Authors recommend that institutions consider offering some professional development that includes arts integration strategies to achieve core objectives. These can be simple, aligned with current curricula, and not very expensive. Authors have found that teachers who have studied how to integrate the arts experience their own lives changed, and have a renewed enthusiasm for teaching. They are often much more successful at reaching more students effectively. It may be easier to implement this kind of professional development if the school has culture of open mindedness and enthusiasm for innovative teaching approaches. Increasingly in the US there is willingness on the part of subject matter teachers to discuss innovative and creative ways to approach teaching. Certainly, in the Korean school there was eagerness to try new methods.
Finally, it is to be noted that integration is not only about the arts. In fact, if teachers take advantage of this approach they will discover more connections and bridges between various non-art subjects. When teachers are as affected by innovative approaches as students, they often feel more confident and empowered in their professional competency. Administrators are encouraged to open ways for education to occur, education in the broadest sense of the word, education that has implications for life beyond school walls. They have the power to invite approaches and subject matter into schools, in the hope that the education delivered can affect life outside and beyond schools . In the case of environmental education, the implications are particularly obvious as planetary degradation continues.
